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2007 SURFICIAL UNITS CATACLASTIC ROCKS SURFICIAL UNITS PHOTOGRAPHS
73730 Py 77°30000 o
37°37'30" = , y 37°37'30 Modified Land' — Extensive anthropogenic cut and/or fill related to grading and _ Wb Silicified Cataclasite’ — White to very light-gray brecciated quartz is the r NP ¢
it excavation. Widespread modified land in heavily urbanized areas not shown. [Mb ™S | dominant rock type of this unit. Quartz fragments range from pebble- to E E i
Holocene. Variable thickness. cobble-size: fractures and voids between fragments filled with botryoidal masses. % g 3 A4
_ ) ) ) concentric growths. and vugs of drusy quartz crystals. One sample consists of = E § Qa
\ 7 Qa Alluvium® —  Floodplain deposits ranging from clay to gravel. Holocene to about 97.5% quartz. 1.5% hematite, 1% muscovite. and traces of biotite and g1 HE L
M. [7e Pleistocene. Variable thickness. zircon.  Slickensides are common on some fracture surfaces. Fragments of E = p
1l > Carolina Bays' — Elliptical depressions filled with 5- to 10-feet (1.5- o S Joct oy 9 wsemmn FRLL Wemed sy ol el ® (e0)
& 3.0-meters) of massive. brownish-gray silty clay with scattered rounded quartz cataclasite 1y Tesistant to weathefing ano. SIRSion..and, oous. a5 RRicIops o .
g pebbles. and surrounded by a low ridge or rim of fine-grained sand. All but one ab'unda_nl float that caps many hills within the outcrop belt. Also included within E z
Al occur on the upland surface underlain by high-level Tertiary gravels (Tg,) in the this unit are zones of intensely fractured country rock, cross-cut by abundant g ) ki
southwestern part of the quadrangle; the other occurs above sand and gravel of the swarms of app’mxlmatel_v 0.1-inch- (2.5-millimeters-) thick chalcedony- a,“d § 7
Tertiary upper Chesapeake Group (Teu) in the southeastern part of the quadrangle. quartz-filled joints and fraclure;. In these zones. granule- to boulder-size L EE COASTAL PLAIN UNITS
Very similar to. and interpreted to be Carolina Bays of the central and southem fragments of country ,ka cl_ommate. Locally. _chalcedon_v- and quart_z'-flllled P
outer Atlantic Coastal Plain (Goodwin and Johnson, 1970), fracture swarms grade into thicker zoneslof brecciated quartz. Several silicified Y aTa
cataclasite zones portraved on the geologic map are exaggerated. and many more g L 2
Quaternary-Tertiary Alluvial and Colluvial Valley Fill - Channel fill and observed are too small to map separately at this scale. Age of formation and g { Lt A
QTac - . ) P . . e 5, i . . : : . , / . :
side-slope deposits of alluvium and colluvium in drainageways. at elevations deformation of at least one silicified cataclasite zone is well constrained in the o) Tg, e { : e
ranging from 150- to 200-feet above present sea level. Variably lithified pebbly north-central part of the quadrangle. Here. a 2-foot- (0.6 meter-) thick silicified - Wt o TR R
feldspathic sand. which is very light-gray to pinkish-gray to yellowish-gray. fine- cataclasite cross-cuts and brecciates Jurassic diabase. Deformation along other E LOCALITY 4: Laminated light bluish-gray clayey silt of the lower
to medium-grained quartz and feldspar sand characterizes sediments of the unit. silicified cataclasite zones (mostly in the central-western part of the quadrangle) ) 2 A Tg, Chesapeake Group (Tcl) beneath high-level Tertiary gravel (Tg;). A thin
The unit is highly indurated to lithified. Subangular to well-rounded pebbles, is potentially much younger - at several localities, reactivated silicified cataclasite =] Z (about 1-inch-, or 2.5-centimeter-thick) ferricrete layer (shown by a
) - cobbles. and boulders of quartz, quartzite (many containing the trace fossil zones appear to offset Tertiary units. = . dashed line. arrows and “F" in photograph). marks the unconformable
Skolithos). and granite are scattered throughout. The matrix contains very few &= cu contact between the units. Notice the deeply weathered. red iron-stained
mica minerals. Feldspar is variably weathered to clay. which. with hematite. IGNEQUS INTRUSIVE ROCKS S = ) coloration of the gravels. Hammer is approximately 15-inches-
carbonate, and silica, co‘nlribules to cemcnt‘ation‘ One sample coqsists of about : Diabase' — Dark-green to black. weathers to dark reddish-brown: aphanitic to E 3 { To (38-centimeters-) long.
41.5% quartz, 3% plagioclase. 6% potassium feldspar, 23% sericite and clay i fine-grained: occurs as dikes ranging from several feet to about 10-feet (1- to 2< .
nunf:rals_. 22.5% hemamg, 0.5% ilmenite/magnetite. and 3.5% carbonate. In tl{m 3-meters) thick; commonly weathers to spheroidically rounded. dense boulders or = A Unconformity
( westhematon . section, hematite concretions are common. Locally bedded; gravel beds consist punky cobbles that can be traced along strike when outcrop is absent. Easily -
l.\“ﬁ?-ﬁﬁﬂ?m” X of well-rounded, clast-supported pebbles and cobbles. Basal gravel lag deposit, distinguished from older mafic gneiss (mg) by non-foliated texture and lack of Q { o
o ' up to about 1-foot- (0.3 Jmeters) thick, typically occurs at the contact with metamorphic overprint.  Several dikes portrayed on the geologic map are L L =}
u1_1d§rly1ng P31§0?010 granite, and 15"301““10"13’ iron-oxide cemented (fer'ncrete)‘ exaggerated for clarity. and several more dikes observed are too small to map = Unconformity
Lithification d_Jstmgmshes this unit from younger Holoce_ne to Plelstoq:ne separately at this scale. Jurassic.
surficial alluvium. and is also generally higher in elevation. The unit is CATACLASTIC ROCKS
interpreted to be remnants of periodic debris flows that mixed granile saprolite NEWARK SUPERGROUP
with reworked gravels from older or more distal units. Pliocene to Pleistocene. e ) ) i b
Maximum thickness about 10-feet (3-meters). i Newark Su pergwup, Undivided' — Sandstone. shale. and coal in the Mesozoic Meb S
Tuckahoe sub-basin occurs along the western edge of the quadrangle. Sandstone
A’ COASTAL PLAIN UNITS is very pale-orange to brownish-gray to brownish-black (weathers to moderate IGNEOUS INTRUSIVE ROCKS
. ) vellowish-brown to dusky yellowish-brown). medium- to coarse-grained. locally = %
QTg, gﬁatemary-trertlary Gravels — Gravel and sand dep(')sn‘s thal oceur 0'1_ low granule conglomeratic to pebble conglomeratic: arkosic. micaceous. and g 4 2 { Jd
s at clevations of about 120 feet above present sca level in the vicinity of the catbonaceous. One sample consists of about 53.5% quartz. 5.5% plagioclase. 7 &
confluence of Powhite Creek and James Rwer (in the central-castern part ,Of the 17.5% potassium feldspar. 18.5% sericite. 3% biotite, 1% epidote. 1% carbonate. 2 2
quadrangl‘e)‘ Rounded quartz and quartzite pebbles and cpbbles. most with the and traces of muscovite. chlorite. hematite and zircon. Shale is brownish-black to , NEWARK SUPERGROUP
trace fossﬂ' Skolithos. make up the‘ unit. May correlate “’“h‘ at least part of the dusky-red (weathers to moderate reddish-brown): laminated to thin bedded: %
lower Pleistocene to upper Pliocene  Windsor Formatlon‘(Coch._ 1968) fossiliferous. Both rock types locally interbedded with thin seams of black coal. z { Rns
downstream along James River (Mixon and others. 1989). Maximum thickness Unconformably overlies Paleozoic Petersburg Granite, but contacts are not well - = Yot LOCALITY 5: Bluish-gray clayey silt of the lower Chesapeake Group
about 5-feet (1.5-meters). exposed. and are locally faulted. Newark Supergroup (Froelich and Olsen. 1984) W (Tel). resting on layered granite gneiss of the Petersburg Granite (Pzpl).
= Low-Level Tertiary Gravels — Gravel and sand deposits that cap hills at rocks on the quadrangle correlate with the “lower barren beds™ of Heinrich IGNEOUS INTRUSIVE ROCKS The unconformable contact with granite is undulatory (marked by a
3 clevations ranging from 130- to 160-feet above present sea level along both banks (1878). Upper Triassic. Thickness on the Bon Air quadrangle greater than 150 SRR ST dashf;d lmg in the Phot'ograph)‘ }:»Lrt a basal gravel lag is absent at this
of James River and Powhite Creck. Rounded quartz and quartzite pebbles, feet (45 meters). locality. Field of view is approximately 2.5 x 3.5 feet (0.7 x 1.0 meter).
cobbles. and boulders, many with the trace fossil Skolithos. make up the gravel. [ P
Commonly, the base of the unit is lithologically similar to Quaternary-Tertiary IGREQUSINERUSIVE ROCKS = e
alluvial and colluvial valley fill (QTac). Correlates with at least part of the upper PETERSBURG GRANITE = % z o
Pliocene Bacons Castle Formation (Coch, 1965) to the east (Mixon and others, S| ES PERR
1989; Carter and others, 2007). Maximum thickness about 20-feet (6-meters). The Petersburg Granite underlies a large region of cast-central Virginia. from near = 1 Z ;
_ _ ‘ _ Ashland in Hanover County to the north, to Dinwiddie in Dinwiddie County to the E 2 z Pzpf
To, Mid-Level Tertiary Gravcls‘ = Gravel and sand deposits that cap hills and south.  Its ouicrop belt is bounded to the north and west by the é =
mantle slopes at elevations ranging from about 200- to 240-feet above present sea Richmond-Taylorsville Mesozoic basins, and is covered by Coastal Plain Pzpl
level. Gravel consists of rounded quartz and quartzite pebbles. many containing sediments to the south and east. Dated at approximately 330 MA (Mississippian) &
the trace fossil Skolithos, in a sandy to clayey sand matrix, locally stained and by Wright and others (1975). and approximately 315 MA (Pennsylvanian) by Lee E -
cemented with iron-oxide (ferricrete): locally bedded. Commonly., the base of the and Williams (1993). On the Bon Air quadrangle, the Petersburg Granite is < Ef METAMORPHI( ROCKS
unit is lithologically similar to Quaternary-Tertiary alluvial and colluvial valley subdivided into four phases. from youngest to oldest: g 'é =
fill (QTac). A suite of samples consist of about 45% quartz, 22.7% sericite and . ) ) . _ ‘ ‘ g 2 { fg mg
other clay minerals, 17.2% hematite. 10.2% potassium feldspar. 3.2% Pzpg Subidiomorphic Granite' — Light bluish-gray: fine- to medium-grained. locally i<
plagioclase. 1.8% carbonate. with traces of biotite. muscovite (both as detrital coarse-grained: homogenous, uniform subidiomorphic texture: locally foliated. g LOCALITY 6: Weathered Jurassic diabase (Jd) and subiodiomorphic
grains) and ilmenite/magnetite. In thin section. feldspar is variably weathered to One sample consists of 37.5% quartz. 24% potassium feldspar. 15% plagioclase. A granite (Pzpg) cross-cut. truncated, and brecciated by a thin (1-foot. or
Clﬂ}", “,rhich, with hel-na-tite’ carbonate. and possibl}r Sﬂica: contributes to 12% lnllSCOVite, 6% biotite, 3% epidote, 1.5% homblende, 0.5% ZiI‘COIl, 0.5% (),3'ﬂleter'th.ick) silicified cataclasite zone (ln.ﬂ]'ked b)—f arrows and ...M.Zb,-
cementation; hematite concretions are common, with few composite grains. carbonate. and traces of ilmenite/magnetite. apatite and garnet.  Locally in the photograph). Jurassic or younger age for this silicified cataclasite
Overlies. and slightly younger than upper Chesapeake Group sediments (Teu), and porphyritic. with pale-pink potassium feldspar phenocrysts less than 0.5-inch GEOLOGIC REFERENCE is indicated by outcrop relationships. Hammer is approximately
interpreted to have been deposited during Pliocene sea-level regression. (1-centimeter) in length: locally contains pods. lenses. zones. and enclaves of PHOTOGRAPHS 15-itichies- (38-ée111jmeters-) long.
Maximum thickness about 50-feet (135-meters). foliated granite and lavered granite gneiss; cross-cut by aplite and pegmatite
dikes: well jointed.
whlisma = Upper Chesapeake Group Sand and Gravel' — Grayish-yellow to moderate N . _ _ ) N
RRETT? reddish-brown silty sand and gravel occurs on the low, relatively flat topographic Pzpp P 0r|rhy ritic Granite - Gm}'ISh'b_IU& medium- to coarse-grained. POYPhy‘“UC
surface along the eastern edge of the quadrangle. to an average elevation of about : ' granite. with pale-pink potassium feldspar phenocrysts over l-inch
245-feet above present sea level (up to 260-feet above present sea level in the (2.5-centimeters) in length. commonly oriented and aligned subparallel to a weak
southeastern part of the quadrangle). Fine sand with scattered, rounded quartz to strong biotite foliation within the matrix. Composed of about 31% potassium
granules and pebbles is the dominant lithology. Locally. sand is finely laminated. feldspar. 25.5% quartz, 20.5% plagioclase. 18% biotite, 2.5% cpidote. 1%
cross-bedded. or bedded with gravel stringers and layers, up to several feet (about muscovite, 1% zircon. 0.5% carbonate, and traces of hornblende, hematite. and
1 meter) thick. Gravel consists of well-rounded. clast-supported quartz and ilmenite/magnetite. Quartz and plagioclase dominate the matrix: quartz is
quarizite pebbles and cobbles. Iron-oxide mottling and cement (ferricrete) is typically medium-gray to light bluish-gray; locally.  potassium feldspar
common. Base of unit is locally lithologically similar to Quaternary-Tertiary phenocrysis deformed to porphyroclasts; commonly associated with coarse- to
alluvial and colluvial valley fill (QTac). Inthe southeastern part of the quadrangle, very coarse-grained medium-gray to light bluish-gray quartz and pale-pink
the base is a laminated clayey sand. Fine (pea-size) gravel typically mantles the potassium feldspar pegmatite, which also cross-cut older phases; also cross-cut by
Su_rface’ d_lst_lngu]shlng [h_is u_n_il fro]n ‘[he qu_3 and QT94 gra\rels t_hal t}rplcally gra}-’ish-}'ellow aplile djkCS'. loca.lly contains pOdS and lenses Of Sllbidi(]morphic
contain coarser cobbles and boulders. Overlies, and younger than high-level granite. and rarely. layered granite gneiss and foliated granite: well jointed.
rrf:a?salg rggz?jlz gﬂ&lih;isgﬁézirgﬂ:gﬁg %zzzgh:ff iﬁ;id glogg‘“ﬂ’ pzpt Eoliateq Granite — Light bluish-gray _granite; medimly-_to coarse-grained, locally :
1980). Most likely correlates with the Pliocene upper Chesapeake Group. as the fqle-gr ned;: oakly fo _stmngly. folated. Phy!losnllcate and quartz={eldspar ¥
nearshore equivalent of the down-dip marine Yorktown Formation (Newell and 2:3:::]:;:) fcli:f;zil fﬁﬁi?nhelilsl;nsiﬁfgilgn;o[llltl?::lnsmﬁgs;lnﬁ?*;er:iv z%ne?;vsgg — - - —
Rader, 1982). Maximum thickness about 20-feet (6-meters). " cross:cutb tga lite fn q ,matite dikgg we?l it m; d Y porphy LOCALITY 1: Subidiomorphic phase of the LOCALITY 7: Amphibolite xenolith (marked by an “A” in the
. ) ’ " ) S g ’ yap peg - well) ' Petersburg Granite. Notice the small (up to 0.75-inch. photograph) in layered granite gneiss of the Petersburg Granite. Faint
B” Tg, High-Level Tertiary Gravels’ — Gravel 'and sand'r%ep?sns that cap hills in the Layered Granite Gneiss — Light bluish-gray to medium bluish-gray to or 2-centimeters) potassium feldspar phenocrysts layering can be seen in the granite. between the hammerhead and the
castern half of the quadrangle and underly the relatively flat upland topographic Pzpl medium-gray granite: compositionally layered; layering ranges from 0.5-inch to (marked by an arrow and “P” in the photograph). xenolith. Hammer is approximately 13-inches- (38-centimeters-) long.
e e e el v s (1<l 0 - ik composon s o Mas comsitof quts d oo Pl
: : ‘ quartz-feldspar- to biotite-quartz-feldspar-rich layers; individual layers are fine- about 4-inches- (1-decimeter-) long.
consists of abundant, well rounded pebbles and cobbles in a sandy to clayey sand ; s : 2o A
; o ; : : : to coarse-grained, subidiomorphic to locally porphyritic (potassium feldspar
matrix: gravel composition dominantly vein quartz and quartzite (a few clasts SR ) thifi. 10 5-inich: oF l-centimetet a1 ¥ it Tocally
contain the trace fossil Skolithos). with few metamorphic and igneous clasts; phe QCQS S aIc 1ess ~-HICL, OF '-CC . ‘ee . engm. umit focaty
: _ ) _ ) S ; contains pods, lenses. zones and enclaves of subidiomorphic granite and foliated
quartzite clasts commonly deeply weathered to decomposed; partially iron-oxide B B aplite and sepmatite dikes: wall iointsd
cemented (ferricrete) matrix: locally bedded. Commonly. the base of unit is STATHIEy Cross-uUl by dpiic-ant peamayte Cles) et JOmec:
lithologically similar to Quaternary-Tertiary alluvial and colluvial valley fill METAMORPHIC ROCKS
(QTac). Unconformably overlies lower Chesapeake Group sediments (Tel). and
interpreted to have been deposited during Miocene to Pliocene sea-level Felsic and mafic metamorphic rocks occur as enclaves. xenoliths. or possibly roof
regression. Maximum thickness about 50 feet (15 meters). pendants' within Petersburg Granite. These rocks are older than Petersburg
Granite, but maximum age constraints are lacking. Larger bodies are shown on
Tl Lower Chesapeake Group Clayey Silt — Dark greenish-gray to medium the geologic map; several more bodies were observed, but are too small to map
: bluish-gray (weathers moderate yellowish-brown) clayey silt unconformably separately at this scale.
underlies gravel and sand (Tg,) in the southwestern part of the quadrangle. This
unit contains clay. silt. and very fine-grained sand: subangular to subrounded . Felsic Gneiss' — Biotite-muscovile granitic gneiss: compositionally layered rock
quartz granules and abundant mica flakes are common within the finer-grained consisting of constrasting quartz-feldspar- and phyllosilicate-rich layers.
matrix. Iron-oxide mottling and staining from disseminated iron sulfide is 0.5-inch- (1-centimeter-) thick. Quartz-feldspar-rich layers are bluish-white to
common. Massive to finely laminated; locally bedded with gravel stringers, up to vellowish-gray: medium- to coarse-grained: granoblastic to locally
about 3-inches (approximately 8-centimeters) thick. consisting of well-rounded. porphyroclastic. Phyllosilicate-rich layers are medium dark-gray to dusky-brown
clast-supported quartz pebbles: sparsely fossiliferous; locally jointed. to very dusky-red; fine- to medium-grained: lepidoblastic; strongly foliated.
Ny Easternmost exposures consist of grayish yellow to grayish orange. finely . S S g ; ; o . ; layered granite gneiss of the Petersburg Granite (Pzpl). The contact is
Shopping | laminated sandy silt. Basal gravel lag deposit. up to about 1-foot- (0.3-meter-) mg Mal'ligbGlljl elss; azdtlscm;qg-l:;lotnle_ gnerﬁs. amplil(bole-bu}ute gélelks? and scclluaitl; LOCALITY 2: Porphyritic phase of the Petersburg marked gb}' a 111?11 dashed line in the ﬁhotograph. Mid-level Tertiary
I thick. locally occurs at the unconformable contact with the underlying Paleozoic D o AHIPR PO 00 ML CARERTUCISLINES IR Pins B (0 A Granite. ~ Notice the large (up to 1.5-inches or gravel sediments appear to thicken slightly at a thin silicified cataclasite
Petersburg Granite. The gravel lag consists of clast-supported. subangular to greemsh-gra}f o duSl,(-‘ }Iellov?lsh-gre?n to olive-gray to dusky yellow1sh—bro“{n. 4-centimeters) potassium feldspar phenocrysts (marked zone (marked by a thick dashed line and “Mzb” in photograph). The
; well-rounded pebbles, cobbles. and boulders of quartz and granite; commonly fine- to meduun-gramed.‘ lep'd‘)blf’suc lo‘nematollala(s’.UC to lo;a]ly grangblasuf. by an arrow and “P” in the photograph). Edge of sediments were either deposited along an exposed silicified cataclasite
Hl{a iron-oxide cemented (ferricrete). Where gravel is not present. the basal lithology O:f Sampl‘e of talc-amphlljbtt)le SChF‘ Consﬁlséi‘()f 4I:i5 % a;:t;;ohtef}t;ll‘cﬂ‘l:)hle‘ 43 ?‘0;" fieldbook is about 7.5-inches- (19-centimeters-) long. zone, or were faulted with slight offset along the reactived silicified
“‘%f\ﬁ‘rh : consists of fine- to medium-grained quartz and feldspar sand. Unit interpreted to 4 lopyTxene o bt _grams)a A W T forlle“ 1'3 2 cataclasite. There is no offset in ferricrete layers above the contact
B ant be estuarine to marine. Maximum thickness about 18-feet (5.5-meters) in the fmentie magrette, 0.370 biotls, U7 catvomils; aud g trce of plagioplase, (ferricrete layers are marked by an arrow and “F” in photograph).
s . headwaters of Powhite Creek. Interlayered locally with felsic gneiss, described above. Easily distinguished 1 saitiin i Pateishins Giiies —— T B
. 8= R from younger diabase (Jd) by foliation and metamorphic overprint. YETNE n FELErsburg LTanie 15 marked by a red dasied 1ne i the
S 3.5 photograph. Hammer is approximately 15-inches- (38-centimeters-)
o ! \\\ }LEI]\!]SE%? A H lOI]g_
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7 hlad ok % Forall line symbols: lines are solid where the location is exact (located in field to within 50-feet. or 15-meters). long-dashed where the location is approximate (located to within 200-feet, Thi rd i . ith the United S Geolosial
=1 " . or 60-meters). short-dashed where the location is inferred, For geologic observation symbols. observation sites are centered on the strike bar. or are at the intersection point of multiple S Mmap was prepatec in cooperamg W ¢ Lane t_ates Col0gIc
symbols, Survey under the National Cooperative Geologic Mapping Program —
STATEMAP Component 2005-2006 Agreement 05HQAGO088 and
. . . 2006-2007 Agreement 06HQAGO0039. The authors wish to thank the
Line Symbols Geologic Observations following individuals for field, database, and manuscript assistance: Heather
------- ——  Contacts Strike and dip of inclined beds in Coastal Plain sediments Eloyd‘ Tuiia Bels, Julle Vloyd, Mait. Heller, hehissy Raddgnes, Catly
A anil THaRsie sediiiaiiity focke nomoto, _N_ll_chael Et}omoto. Amanda B_roer and Clmstopher‘l-_Iolland‘
Fault Contacts : Virginia Division of Mineral Resources; Aina Carter. College of William and
37°30' 00" bt J 370 30007 faults labeled “Mzb™ are Mesozoic silicified cataclasites: A Strike and dip of inclined foliations in Petersburg Granite Mary: Kelvin Ramsey. Delaware Geological Survey; Wyn Price. City of
7773730 Qa 77°30'00" faults not labeled are Cenozoic brittle structures. 59 and gneiss units A Richmond. Department of Parks. Recreation and Community Facilities: and
5 . _ ‘ - ‘ o = David E. Blake. University of North Carolina. Wilmington. Special thanks to
Basemap modified from U.S. Geological Survey DRG & * SCALE 1:24000 P (59‘\ e - 7 - Reverse - “U” on upthrown block; ormaments show dip ""5{ Strike and dip of inclined aplite and pegmatite dikes LOCALITY 3: Basal gravel lag dePQSi‘ at the_ base of Schnabel Engincering, Rlcllnloqd, Virginia office, ‘and the Virginia
Bon Air quadrangle. Virginia. 1964. Revised 1994 i 1 i i i ___05 i i i ] 0 1 MILE /\{ .}% e QO&:‘} direction _;a‘{ Strike aiid dify ofinolined anastz veins mid-level Tertiary gra\re] (ng)‘ Subld_mmorpluc phase Department of Environmental Quahty for access to area drill records.
Projection: Modified UTM., NAD 1927 Datum 1000 ____0 1000 2000 3000 4000 5000 6000 7000 FEET R ;,r’\'\;.. ;:/_ S @?? . u ; Normal - “D” on downthrown block: ormaments show a7 of the Petersburg Granite (Pzpg). left and above Porti £ i blicati b ted if credit is given to the Vireini
(rubber-sheeted to dimensions of paper quadrangle copy) 9y 3 s 3 ' ' BT J N A = T i i Strike and dip of inclined joints hammerhead. underlies gravel along the contact shown QIESNSOL Wis, PUDURAUOIL Thay S 4u0 CIGEIL 4 BIVEIX 10: e YUEHA
2% TBoMiLs \|[_1" 34 | == —— - ] A Al dip direction 87 P J ’ . o : . Division of Mineral Resources. It is recommended that reference to this
Digital Cartography by Mark W. Carter e LS e 7 . . o by a dashed line. Lithified Pebbl} bfeldspa?luc‘: sand reiiott: be niade:ii the following forn:
DASHED LINES REPRESENT HALF INTERVAL CONTOURS 4 TS == Strike-slip - arrows show relative displacement A strike and dip of inclined chalcedony-flled fractures or doove: D gavel leg are Itologcally imtilar do '
NANONALGRCRETICVERTIGALSATUM G 1920 T EJ{ o FJ?\A\\%} R\ UI Structural contact - displacement unknown : o gua;fnn?l?’:(liﬁe?ag ??;ﬂllﬂﬂd(;(:ilm\i’lﬁlt"aﬂﬁ’ r? . Gttt HW HondineL, CRev it om0 Bl;ic;k._ Hoa, 2001
CROSS SECTION A - A’ OO oo LS Geology mapped from August 20035 to December 2006 J\{f A ::_ <y -*‘r’a‘r I ?H;“‘ A B P Trend and plunge of slickenlines ADNNEEICAR, DA DR DTS CCINCICTS~) 1008, Geologic map of the Bon Air quadrangle,a\flrglma: Vugllua Division of
ANNUAL VARIATION. 0 1 West per year 8 T P S ' Line Symbols in Cross Sections 50 Mineral Resources, Open-File Report 07-03. map scale 1:24.000.
A A / Trend and plunge of mesoscale fold hinges
S| [ M0 Contact
o - = I———— Geologic References FOOTNOTES
300 — = B RS § % — 300 Hanlyueows show TElave displaceret o Rock repository sample ‘Descﬁpﬁon of map unit modified from Goc?d\vin (1980).
280 — g ELE ________ A o L .50 — —— 2 ———  Possible fault suggested by offset in Coastal Plain ) ) . 2Approximate location of the coal prospect in the northwest quarter of the quadrangle from Shaler and Woodworth (1899).
% E 20 — %_ @ E’., E e sediments, from borehole and cross section analysis ® R-9957(T) Rock repository sample and thin section
2 oo — s = ?:’ > % @ — 240 (structres not; shown.on fhe grologic-map) o R-9942(G) Rock repository sample and geochemical analysis REFERENCES
zq | = o Tg | : Fliots
8L 20 S 2 O / Qa = -~ Form line of foliation or eroded contact — " : ;
E § gl § 5 ® R-9967(T,G) ROCI; reppsnlor; sa:mple with both thin section and Carter. M.W., Berquist. C.R., Jr.. Bleick, H.A.. and Bondurant. A K.. 2007. Geology of the Richmond area. in Bailey. C.M., and Lamoreaux. M.H.,
§ B —— ‘g, I Mineral Resources geochermical analysis Geology of Jamestown and the lower James River basin: Guidebook for the 37th Annual Virginia Geological Field Conference, Williamsburg,
k7 =] B L . Commodity letter symbol precedes identifcation number o W-6133 Water well drill cuttings Virginia, p. 31-56. ‘ _ ‘ o
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